The active metabolite of spleen tyrosine kinase inhibitor fostamatinib abrogates the CD4⁺ T cell-priming capacity of dendritic cells.
Spleen tyrosine kinase (SYK) is a core signalling protein that drives inflammatory responses and is fundamental to the propagation of signals via numerous immune receptors, including the B cell receptor and Fc receptors (FcRs). Fostamatinib, a small molecule SYK inhibitor, has shown evidence of ameliorating inflammation in RA patients. We sought to understand how the active metabolite of fostamatinib, R406, affects the inflammatory response at the cellular level. Antigen-specific in vivo systems and in vitro fluorescence microscopy were combined to investigate the effects of fostamatinib on antigen-specific interactions between dendritic cells (DCs) and CD4(+) T cells. Although it has previously been shown that R406 reduces the response of DCs to immune complexes (ICs), we found that fostamatinib failed to reduce specific CD4(+) T cell proliferation in mice after immunization with ICs. However, we observed in vitro that R406 reduces both the area and duration of cellular interactions between IC-activated DCs and specific CD4(+) T cells during the initial phase of cellular crosstalk. This led to diminished proliferation of antigen-specific CD4(+) T cells after R406 treatment compared with vehicle controls. This decreased proliferative capacity of CD4(+) T cells was accompanied by reduced expression of the co-stimulatory molecules, inducible T cell co-stimulator (ICOS) and PD-1, and abrogation of the production of inflammatory cytokines such as IFN-γ and IL-17. Our findings indicate a potential mechanism by which this compound may be effective in inhibiting FcR-driven CD4(+) T cell responses.